Liver enzymes, and Low Platelets). This diagnosis is considered to be a subtype of preeclampsia and generally occurs without significant elevations of blood pressure.
Chronic hypertension on the other hand, is preexisting hypertension diagnosed prior to pregnancy or before the 20 th week of gestation. Typically, blood pressure does not worsen during pregnancy and the patient remains hypertensive after the conventional postpartum period of six to eight weeks. It is important to differentiate it from gestational hypertension which is a diagnosis of exclusion for pregnant women who do not meet the criteria for preeclampsia or chronic hypertension [5] .
What is the Pathophysiology of Preeclampsia?
The exact pathophysiology of preeclampsia remains unknown. However, there are several theories that have been put forth that may explain most of the abnormalities seen in this disease process [6] .
Abnormal placentation
Preeclampsia is primarily a disease of the placenta as it may be encountered in molar pregnancies [7] . One of the most accepted theories in preeclampsia revolves around abnormal placentation. In normal pregnancies, 
What is Preeclampsia?
Preeclampsia complicates about 5% of all pregnancies worldwide and is one of the leading causes of maternal and fetal morbidity and even mortality [1] . The disorder is specific to pregnancy characterized by new onset of hypertension and end-organ dysfunction including proteinuria after 20 weeks of gestation. Preeclampsia usually presents during pregnancy; however, it may sometimes manifest in the postpartum period in a previously normotensive woman. Hypertension in pregnancy is defined as blood pressure of greater than 140 mmHg systolic or 90 mmHg diastolic, or both. Proteinuria is spillage of 300 mg or more of protein in a 24 hour urine collection or a protein to creatinine ratio of 0.3 mg/dL using a spot urine protein and spot urine creatinine [2, 3] .
Preeclampsia is further sub-classified into various categories based on the severity of disease [4] . The term "preeclampsia without severe features" is defined as hypertension with proteinuria (formerly called as "mild preeclampsia") without symptoms and/or additional abnormalities in the laboratory testing. The term "preeclampsia with severe features" has been recently re-defined as blood pressure of greater than 160 mmHg systolic or diastolic greater than 110 mmHg, or both plus evidence of end organ dysfunction ( Table 1) . Eclampsia is the convulsive phase of preeclampsia that is characterized by generalized tonic-clonic seizure activity. It is commonly preceded by premonitory symptoms such as a severe headache, hyperreflexia, blurred vision, photophobia, epigastric or right upper quadrant pain, and/ or mental status changes. HELLP syndrome is a constellation of laboratory abnormalities (Hemolysis, Elevated trophoblast begins invasion into the myometrial blood vessels by remodeling the maternal spiral arteries, transforming them from small, muscular, higher resistance arterioles into large caliber arteries with high capacitance and free flow of blood [8] . Remodeling typically begins in the late first trimester and is completed by 18-20 weeks of gestation. Failure of this process of complete remodeling leads to persistence of high resistance spiral arteries that impede placental perfusion thereby leading to a state of "relative hypoxemia" which culminates into maternal endothelial cell dysfunction. Maternal systemic endothelial cell dysfunction manifests in signs and symptoms that are reflective of maternal vasoconstriction and multi-organ damage outlined in Table 1 . Placental hypo perfusion is both a cause and effect of abnormal Placentation [9, 10] that becomes more pronounced with growing needs of the feto-placental unit as pregnancy progresses. Late pathologic changes that are seen in the placental tissue correlate with ischemia including atherosis, fibrinoid necrosis, thrombosis, sclerosis of the arterioles, and infarction [11] .
Immunologic factors
Preeclampsia tends to affect the first pregnancy (naïve to the paternal/fetal antigens) and repeat exposure to paternal/fetal antigens tends to lower the risk of the disease. Additionally, other situations that limit exposure to paternal antigens such as a new partner in a subsequent pregnancy and long inter-pregnancy intervals, use barrier contraception, or conception through artificial insemination lead to a higher risk of preeclampsia. It is also known that women who conceive through egg donation have more than double the risk of preeclampsia than other forms of assisted reproduction [12] . Pregnancies conceived through assisted reproductive techniques had a four-fold increase in preeclampsia compared to naturally conceived pregnancies [13] . Abnormalities seen in preeclampsia are similar to those seen in graft versus host disease. The interaction between the extra villous trophoblast antigens and the natural killer cells dictates placental implantation. In preeclampsia abnormal placental implantation is thought to be due to the increased NK cell activity due to the conflict between the maternal and paternal genes. This may partly be mediated through the dendritic cell activity as increased dendritic cell infiltration is seen in placental bed biopsies in preeclampsia [14] .
Inflammation and/or infection
Signs of inflammation are seen in normal pregnancies at term, but these changes are exaggerated in women with preeclampsia. It is thought that debris of the outer layer of trophoblast contributes to maternal inflammation and some features of the syndrome. Placental DNA released into the circulation of the mother and the fetus (maternal circulation) could have a role in the characteristic inflammation involved with preeclampsia [14] . In studies that looked at the connection between maternal infection and preeclampsia, it was found that the risk of preeclampsia was increased in women with urinary tract infection and periodontal disease [15] [16] [17] .
Genetic factors
Genetic factors are thought to have a role in getting the disease [18, 19] . Observations that suggest this are that women who are pregnant for the first time and have a family history of preeclampsia have a higher risk of getting it than women who are pregnant for the first time and do not have a family history of preeclampsia [20] . The risk of preeclampsia is significantly increased in women who previously had preeclampsia. The partners of men who whose mothers had preeclampsia are more likely to get preeclampsia. A woman who gets pregnant by a man whose previous spouse had preeclampsia is at a higher risk of the disease. Most of the data suggests that the mother's and father's genes have a role in the defective formation of the placenta and subsequent preeclampsia [21] .
To summarize, placental hypoxia and ischemia are the ultimate pathways in the pathogenesis of preeclampsia [22, 23] by release of vasoactive factors into the maternal circulation and endothelial cell dysfunction leading to the signs and symptoms of preeclampsia.
What are the Risk Factors for Preeclampsia?
There are several well-studied risk factors for preeclampsia and the magnitude of risk is dependent on the individual factor, severity and the number of risk factors ( Table 2 ). The highest risk being maternal antiphospholipid antibody syndrome: a nine-fold increased risk for developing preeclampsia followed by history of preeclampsia in a prior pregnancy that confers a seven-fold increased risk. Additionally, the greater severity of preeclampsia in prior pregnancy is associated with a higher risk for preeclampsia in subsequent gestation [24] . Others factors include diabetes, hypertension, multiple gestation, African American background, assisted reproduction and obesity [25] . sia without severe features, delivery is generally recommended at 37 weeks gestation [8] , and in the presence of severe features, delivery is recommended at 34 weeks or earlier for maternal or fetal instability. Induction of labor and vaginal delivery is preferred whenever possible. Antihypertensive therapy is reserved for blood pressure greater than 160 mmHg systolic or 110 mmHg diastolic. Commonly used antihypertensive medications for acute management include labetalol and hydralazine. Magnesium sulfate is indicated for seizure (eclampsia) prophylaxis particularly in a setting of preeclampsia with severe features [10] . Magnesium sulphate is considered superior to other anticonvulsant agents [11] . The exact mechanism of action of magnesium sulphate remains unknown; it is thought that it acts as a 1) Vasodilator 2) Protectant against cerebral edema and 3) Central anticonvulsant [12] .
How Does Preeclampsia Affect Mother and

Can Preeclampsia be Prevented?
Given the risk to the mother and the fetus, numerous interventions have been tried to prevent preeclampsia. Unfortunately, none has proven useful for the primary prevention of preeclampsia. In a subset of women with a prior pregnancy complicated by preeclampsia, use of low dose aspirin is beneficial. Cochrane meta-analysis demonstrated a 17% risk reduction in preeclampsia with the use of antiplatelet agents with a significant decrease in absolute risk reduction in women at high risk for disease [13] . ACOG Task Force on Hypertension in Pregnancy recommends initiating low-dose aspirin in the late first trimester for women with a history of preeclampsia with subsequent delivery at or before 34 weeks gestation [2] .
How to Counsel Women with Risk Factors for Preeclampsia or Prior Pregnancy Complicated by Preeclampsia?
For women with risk factors for preeclampsia ( Table  2) , preconception counseling is important as it provides an opportunity to identify potentially modifiable risk factors. Ideally, a comprehensive history and physical examination and relevant laboratory tests should be obtained early in pregnancy to establish a baseline to compare to at a later gestational age. Women should made aware of the common sign and symptoms of preeclampsia and be closely monitored for the disease process. Women should also be informed of the increased risk of future cardiovascular disease.
What is the Recurrence Risk or Preeclampsia?
Preeclampsia increases the risk of recurrent disease in a subsequent pregnancy. Approximately 20% of women with preeclampsia will develop pregnancy-related hypertension and 16% will be diagnosed with preeclampsia in subsequent pregnancies [29] [30] [31] [32] .
Are Women with Preeclampsia at Risk for Futhe Fetus?
A compromised placental perfusion leads to a decrease in blood flow to the developing fetus. Fetal complications include premature birth, fetal growth restriction, and placental abruption. Maternal complications are primarily related to the organ system damage including pulmonary edema, seizures, renal failure, liver hematoma/rupture, and bleeding complications [2] . Histologically, the classic findings in the maternal kidneys are swelling and enlargement of the endothelial cells of glomerular capillaries [26] . Ocular involvement can present with retinal vasospasm and retinal edema. Retinal detachment and cortical blindness may occur in extreme cases. Fortunately, blindness is uncommon and usually temporary, resolving within hours to days of delivery [27] .
What are the Maternal Outcomes Associated with Preeclampsia?
Eclampsia complicates 2-3% of women diagnosed with preeclampsia with severe features who are not receiving anti-seizure prophylaxis (magnesium sulfate) and up to 0.6% of women diagnosed with preeclampsia without severe features [6] . Eclampsia may lead to significant maternal morbidity and even mortality. Maternal sequelae include and not limited to intracerebral hemorrhage, transient blindness, and cardiorespiratory arrest. Permanent neurologic sequelae from brain ischemia or hemorrhage are the most common causes of maternal death, with the maternal mortality rate ranging from 0-14% [5] .
What are the Fetal Outcomes in Preeclampsia?
Placental perfusion is decreased in preeclampsia, and the primary consequences are intrauterine growth restriction of the fetus and oligohydramnios [28] . Perinatal death is primarily related to premature delivery, placental abruption, and intrauterine asphyxia. According to Liu, et al. the purported fetal death rate in a population-based cohort study is 10.8 per 1000 births [3] with both fetal morbidity and mortality closely related to gestational age at the time of eclampsia. Fetal outcomes in pregnancies complicated by preeclampsia are largely influenced by gestational age at time of delivery. Neonatal complications such as necrotizing enterocolitis, respiratory distress syndrome, and intraventricular hemorrhage among women with preeclampsia are comparable to gestational age matched non-hypertensive controls [7] .
What are the Management Principles in Preeclampsia?
Given that the underlying disease process of preeclampsia lies in the placental tissue, the cure is delivery of the placenta. For women diagnosed with preeclamp-ture Cardiovascular Disease?
Preeclampsia and pregnancy-related hypertensive disorders have been recognized as major risk factors for the development of future cardiovascular disease. Pregnancy is considered at stress test for the cardiovascular system [29, [33] [34] [35] .
Conclusions
Preeclampsia is new onset of hypertension along with proteinuria after 20 weeks of gestation which may be associated with multiple organ dysfunctions. The precise etiology of preeclampsia remains known, however, several theories that have been put forth. Preeclampsia affects both mother and the fetus, and is one of the most important causes of maternal morbidity and even mortality.
